Abnormalities in metalloproteinase pathways and IGF-I axis: a link between birth weight, hypertension, and vascular damage in childhood.
Although numerous studies suggest an inverse relationship between birth weight and cardiovascular disease, the mechanistic basis of this phenomenon is not fully understood. Here, we postulate that alterations in plasma concentration of matrix metalloproteinases (MMPs) and growth factors might show different associations between birth weight, blood pressure levels, and vascular function. Concentrations of MMP-2 and its tissue inhibitor 2 (TIMP-2), MMP-9, and insulin-like growth factor-I (IGF-I) and its binding protein IGFBP-3 were measured in 64 children (34 boys, 30 girls). Small-for-gestational-age children exhibited elevated amounts of MMP-2, MMP-9, MMP-2/TIMP-2 ratio, MMP-9/TIMP-2 ratio, as well as lower concentration of IGF-I (P < 0.01), a known regulator of elastin synthesis. Similar findings were observed after adjustment for current age, gender, and race. The changes in the circulating levels of MMP-2, MMP-9, and IGF-I correlated significantly with birth weight, systolic blood pressure, and vascular function. Stepwise regression analysis demonstrated that MMP-2 was found to be an independent predictor of systolic blood pressure (R(2) = 0.08), whereas MMP-9 and birth weight were independent predictors of vascular dysfunction (R(2) = 0.38). It is possible that the association of fetal programming with elevated risk for vascular and metabolic disease in later life is, at least in part, mediated by perturbations in the MMP pathways.